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© Method for separating collagen. 

© A method for separating collagen including add- 
ing distilled water to a piece of fat which is extracted 


water, and separating collagen from a fat component 
which has a smaller specific gravity than that of the 



from a human body, so that the fat cells are de- 
stroyed by the osmotic pressure of the distilled 



collagen. 



oo 





















































































V 


> 


















J 

























11 



Q. 

LLI 



FIG - 1 



Rank Xerox (UK) Business Services 



1 



EP 0 448 770 A1 



2 



The present invention relates to a method for 
separating collagen, and more precisely, it relates 
to a method for separating collagen from fat of a 
human body. 

In cosmetic surgery, it is known to inject col- 
lagen into a patient's skin to remove or remedy 
senile lines (wrinkles) or depressions, such as a 
scar. Collagen which is a main component of a 
connective tissue which constitutes bones and skin, 
etc. is made of fibrous protein. Accordingly, the 
skin with depressions or the wrinkled skin can be 
flattened or remedied by the collagen which Is 
directly injected into the skin with an injector. 

Collagen which is used in such conventional 
cosmetic surgery is usually extracted and refined 
from cowhide. However, since the collagen is a 
heterogeneous protein from a human body, there is 
a possibility of an allergic reaction. 

The inventor of the present invention has fo- 
cused on a technology of fat extraction from a 
human body which is widely used in a cosmetic 
surgery. Namely, the inventor has conceived a 
separation of collagen from the extracted fat. In 
case of collagen which is separated from his or her 
own fat, no allergic reaction occurs , unlike the 
prior art in which an allergic reaction occurs owing 
to a hetelogeneous protein, as mentioned above. 

The primary object of the present invention is 
to provide a method for effectively and simply 
separating collagen from fat of a human body. 

To achieve the object mentioned above, four 
different collagen separation methods are provided 
according to the present invention. These are a first 
separation method by distilled water, a second 
separation method by freezing, a third separation 
method by filtering, and a fourth separation method 
by ultrasonic oscillation. 

According to a first aspect (first separation 
method) of the present invention, there is provided 
a method for separating collagen comprising add- 
ing distilled water to a piece of fat which is ex- 
tracted from a human body, so that the fat cell is 
destroyed by the osmotic pressure of the distilled 
water, and separating collagen from a fat compo- 
nent which has a smaller specific gravity than that 
of the collagen. 

Preferably, the separation of the collagen from 
the fat component is effected by a centrifugal sep- 
aration. 

According to a second aspect (second separa- 
tion method) of the present invention, there is pro- 
vided a method for separating collagen comprising 
adding distilled water to a piece of fat which is 
extracted from a human body, quickly freezing the 
mixture of the fat piece and the distilled water to a 
temperature below -50* C to destroy the fat cells, 
and then separating collagen from a fat component 
which has a smaller specific gravity than that of the 



collagen. 

According to a third aspect (third separation 
method) of the present invention, there is provided 
a method for separating collagen comprising add- 
5 ing a small amount of distilled water to a piece of 
fat which is extracted from a human body, and 
filtering the mixture of the fat piece and the distilled 
water to separate collagen from the fat ceils. 

Preferably, the separation of the collagen from 
w the fat cells is effected by a filter which has a large 
number of openings of 100-500 /zm diameter. 

According to a fourth aspect (fourth separation 
method) of the present invention, there is provided 
a method for separating collagen comprising vibrat- 
15 ing a piece of fat which is extracted from a human 
body with an ultrasonic vibrator to destroy the fat 
cells, and separating collagen from a fat compo- 
nent which has a smaller specific gravity than that 
of the collagen. 
20 Preferably, the ultrasonic vibration is effected 

by an electrical ultrasonic vibrator. 

This invention will be described below with 
reference to the accompanying drawings, in which; 
Fig.1 is a enlarged plan view of a filter which is 
25 used in the third separation method according to 
the present invention; and 
Fig.2 is a schematic view of an ultrasonic vibra- 
tor which is used in the fourth separation meth- 
od according to the present invention. 
30 Preferred enbodiments of the invention are as fol- 
lows. 

First Separation Method 



35 In the first separation method, distilled water is 

used to separate collagen from fat. 

Namely, a piece of fat which is extracted from 
a human body by a known surgical means is 
pulverized into gruel form by a stirrer 

40 (homogenizer). Thereafter, distilled water is added 
to the gruel-like pulverized fat piece. A fat cell is 
composed by an outer shell which is mainly made 
of collagen and a fat component surrounded by the 
outer shell. The addition of distilled water causes 

45 the fat cell to be completely destroyed by the 
osmotic pressure, so that the collagen and the fat 
component are separated from one another. In this 
state, however, the fat cells including the collagen 
and the fat components look like orange juice. 

so Thereafter, the liquid component is introduced 

into a centrifugal separator in which the liquid com- 
ponent is divided into a jellied collagen having a 
large specific gravity and an oily fat component 
having a small specific gravity. The separated col- 

55 lagen is taken out by an autopipette or the like. 

The collagen (autocollagen) obtained by this 
method can be directly used as a collagen to be 
injected into the person himself or herself. It is also 
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possible to freeze the collagen for a long time 
storage. The frozen collagen can be defrosted to 
be used. 

Second Separation Method 

In this method, the collagen is separated from 
fat by a quick freezing. 

Namely, a piece of fat which is extracted from 
a human body by a known surgical means, similar 
to the first separation method, is mixed with dis- 
tilled water, so that the fat cells expand owing to 
the osmotic pressure of the distilled water. 

Thereafter, the fat cells are quickly frozen to a 
temperature below -50 *C. Consequently, the water 
component of the fat cells is frozen, so that a 
further expansion of the fat cells takes place, thus 
resulting in a complete destruction of the fat cells. 

When the frozen fat cells are defrosted, a liquid 
product (semi-product) including the collagen and 
the fat component mixed therewith can be ob- 
tained. 

Thereafter, the liquid semi-product is divided 
into a jellied collagen having a large specific grav- 
ity and an oily fat component having a small spe- 
cific gravity by a centrifugal separator. The sepa- 
rated collagen is taken out by an autopipette or the 
like. 

In this method, the frozen fat cells which are 
obtained in the freezing process mentioned above 
can be stored for a long time and can be defrosted 
and separated into the collagen and the fat compo- 
nent when used. 

Third Separation Method 

in the third method, the collagen is separated 
from fat by filtering. 

Namely, a piece of fat is extracted from a 
human body by a known surgical means, so that a 
small quantity of distilled water is added to the 
extracted fat piece. The addition of distilled water 
causes a fat cell which is composed of an outer 
shell which is mainly made of collagen and a fat 
component surrounded by the outer shell, as men- 
tioned before, to be completely destroyed by the 
osmotic pressure, so that the collagen and the fat 
component are separated from one another. In this 
state, however, the fat cells including the collagen 
and the fat component look like orange juice. Pref- 
erably, the quantity of distilled water is about 20% 
relative to the amount of the fat cells. 

In the third embodiment, the fat is extracted 
into a fat extracting injector (10 cm 3 ) in which about 
2 cm 3 of distilled water is contained in advance. 

Thereafter, the liquid semi-product including 
the collagen and the fat component is filtered to 
quickly separate a fibered and jellied collagen and 



an oily fat component. As shown in Fig. 1, the size 
of the openings 11 of the filter 10 used in this 
method is such that the fibered collagen can be 
effectively separated, and preferably is 100-500 ^m 

5 . A filter to be advantageously used is a polyester 
filtering net which is usually used in a blood trans- 
fusion instrument and which has about 100 /*m 
diameter of net wires and about 200 fim diameter 
of the openings. 

w Upon filtering, a slight hydraulic pressure is 

preferably applied. In the embodiment, the fat com- 
ponent having distilled water mixed therewith is 
delivered with pressure from the injector. 

The collagen which is separated and main- 

75 tained in the filter is taken out. 

The collagen (autocollagen) obtained by the 
third separation method can be directly used as 
collagen to be injected into the person himself or 
herself. It is also possible to freeze the collagen for 

20 a long time storage. The frozen collagen can be 
defrosted to be used. 

Fourth Separation Method 

25 In the fourth method the collagen is separated 

from fat by ultrasonic vibration. 

Namely, a piece of fat which is extracted from 
a human body by a known surgical means is 
introduced into an electrical ultrasonic generator. 

30 As the electrical ultrasonic generator used in this 
embodiment can be used an ultrasonic cell crush- 
ing device, such as a "SONIFIER" which is avail- 
able on the market by Branson Co. Ltd. in the 
United States which is used to destroy or crush an 

35 animal cell or plant tissue, to destroy bacteria or 
yeast, to cut DNA chain or to separate virus of 
DNA cells, etc. 

As shown in Fig.2, the ultrasonic cell crushing 
device 20 has a converter which converts electrical 

40 energy to longitudinal mechanical vibration. When 
a tip 22 of the front end of a horn 21 of the device 
20 is put in a solution, the mechanical vibration is 
transmitted to the solution as a pressure wave to 
cause cavitation. Namely, the tip of the horn put in 

45 the fat solution produces a pressure wave in the 
solution, so that air bubbles are produced by local 
negative pressure at the negative cycle of pressure 
wave. The air bubbles are pressed and collapsed 
at the positive cycle of pressure wave (This is 

50 called cavitation). The fat cells are destroyed by 
the strong impact of the repeated formation and 
destruction of the air bubbles in the solution. 

The fat cells are thus completely destroyed by 
the ultrasonic vibration, so that the oil (fat) compo- 

55 nent and the collagen are separated from one 
another. In this state, however, the fat cells includ- 
ing the collagen and the fat component look like 
orange juice. 
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Thereafter, the liquid component is introduced 
into a centrifugal separator in which the liquid com- 
ponent is divided into a jellied collagen having a 
large specific gravity and an oily fat component 
having a small specific gravity. The separated col- 
lagen is taken out by an autopipette or the like. 

The collagen (autocollagen) obtained by this 
method can be directly used as a collagen to be 
injected into the person himself or herself. It is also 
possible to freeze the collagen for a long time 
storage. The frozen collagen can be defrosted to 
be used. 

As can be understood from the foregoing, ac- 
cording to the present invention, the collagen which 
is extracted from a patient himself or herself can 
be injected as so called "autocollagen" into his or 
her own body. Namely, the wrinkled skin or the 
skin with depressions, such as a scar, or depres- 
sions caused by pimple can be flattened or re- 
medied by the collagen which is directly injected 
into a patient's dermis of the senile lines (wrinkles) 
or depressions by an injector without an allergic 
reaction. The removal of such senile lines causes 
the patient to expect to have a rejuvenated skin. 

Since the collagen has a moisture effect in 
which an oil component and moisture of a skin is 
maintained on the skin surface, the collagen can be 
used as a cosmetic cream, a cosmetic latex, or 
other cosmetics to maintain the moisture of the 
skin. In this case, the autocollagen obtained by the 
present invention can be used as a high quality 
cosmetic product for himself or herself. As men- 
tioned before, in case of an autocollagen, no aller- 
gic reaction occurs. 

As can be seen from the above discussion, 
according to the present invention, it is possible to 
easily and effectively separate collagen from fat. 
The separated collagen, if frozen, can be stored for 
a long period and can be used anytime by defrost- 
ing the same. 

Claims 

1. A method -for separating collagen comprising; 

adding distilled water to a piece of fat 
which is extracted from a human body, so that 
the fat cells are destroyed by the osmotic 
pressure of the distilled water; and, 

separating collagen from a fat component 
which has a smaller specific gravity than that 
of the collagen. 



adding distilled water to a piece of fat 
which is extracted from a human body; 

quickly freezing the mixture of the fat 
piece and the distilled water to a temperature 
5 below -50 ° c to destroy the fat cells; and there- 

after, 

separating collagen from a fat component 
which has a smaller specific gravity than that 
of the collagen. 

10 

4. A separation method according to claim 3, 
wherein the separation of the collagen from the 
fat component is effected by a centrifugal sep- 
aration. 

15 

5. A method for separating collagen comprising; 

adding a small amount of distilled water to 
a piece of fat which is extracted from a human 
body; and, 

20 filtering the mixture of the fat piece and 

the distilled water to separate collagen from 
the fat cells. 

6. A separation method according to claim 5, 
25 wherein the separation of the collagen from the 

fat cells is effected by a filter which has a large 
number of openings of 100-500 /*m diameter. 

7. A method for separating collagen comprising; 
30 vibrating a piece of fat which is extracted 

from a human body by an ultrasonic vibrator to 
destroy the fat cells; and, 

separating collagen from a fat component 
which has a smaller specific gravity than that 
35 of the collagen. 

8. A separation method according to claim 7, 
wherein the ultrasonic vibration is effected by 
an electrical ultrasonic vibrator which converts 

40 electrical energy to a mechanical ultrasonic 

vibration. 

9. A separation method according to claim 7, 
wherein the separation of the collagen from the 

45 fat component is effected by a centrifugal sep- 

aration. 



50 



2. A separation method according to claim 1, 
wherein the separation of the collagen from the 
fat component is effected by a centrifugal sep- 55 
aration. 



3. A method for separating collagen comprising; 
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